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Description 

BACKGROUND OF THE INVENTION 

[0001] The present Invention relates to Ink-Jet printing 
systems that make use of a replaceable printing com- 
ponent More particularly, the present Invention relates 
to replaceable printing components that include an elec- 
trical storage device for providing Information to the ink- 
jet printing system- 

[0002] ink-Jet printers frequently make use of an ink- 
jet printhead mounted within a carriage that is moved 
back and forth across a print media, such as paper. As 
the printhead Is moved across the print media, a control 
system activates the printhead to deposit or eject Ink 
droplets onto the print media to form images and text 
Ink Is provided to the printhead by a supply of ink which 
is either carried by the carriage or mounted to the print- 
ing system to not move with the carriage. For the case 
where the Ink supply is not carried with the carriage, the 
ink supply can be intermittently or continuously connect- 
ed to the printhead for replenishing the printhead. In ei- 
ther case, the replaceable printing components, such as 
the ink container and the printhead, require periodic re- 
placement. The Ink supply is replaced when exhausted. 
The printhead is replaced at the end of printhead life. 
[0003] WO 98/04414 discloses a printing device 
which includes a printer with a control unit, having a first 
electronic storage device, and detachable printing car- 
tridge including a second electronic storage device in 
which data concerning the cartridge is stored. 
[0004] FR-A-2 744 391 discloses a printing system 
comprising at least one consumable cartridge being 
equipped with an electronic label. 
[0005] EP-A-0 878 307 discloses a replaceable Ink 
cartridge for an Inkjet printer which enables both me- 
chanical and electrical keying. 

[0006] It is frequently desirable to alter printer param- 
eters concurrently with the replacement of printer com- 
ponents such as discussed in U.S. 5,699,091 entitled 
"Replaceable Part With Integral Memory For Usage, 
Calibration And Other Data" assigned to the assignee 
of the present invention. US 5,699,091 discloses the use 
of a memory device, which contains parameters relating 
to the replaceable part. The Installation of the replace- 
able part allows the printer to access the replaceable 
part parameters to insure high print quality. By Incorpo- 
rating the memory device into the replaceable part and 
storing replaceable part parameters in the memory de- 
vice within the replaceable component the printing sys- 
tem can determine these parameters upon installation 
into the printing system. This automatic updating of 
printer parameters frees the user from having to update 
printer parameters each time a replaceable component 
is newly installed. Automatically updating printer param- 
eters with replaceable component parameters insures 
high print quality. In addition, this automatic parameter 
updating tends to ensure the printer is not Inadvertently 



damaged due to Improper operation, such as, operating 
after the supply of Ink is exhausted or operation with the 
wrong or non-compatible printer components. 
[0007] It is Important that the exchange of information 

5 between the printer and the replaceable printing com- 
ponent be accomplished in a highly reliable manner. 
This exchange of Information should not require the In- 
tervention of the user thereby ensuring greater ease of 
use and greater reliability. Furthermore, It is important 

to that the integrity of the information be preserved. In the 
event that the information associated with the replace- 
able component is corrupted in some manner, it is im- 
portant that the printer be capable of Identifying this data 
as corrupted. Furthermore, In the event that information 

fs is corrupted the printing system should be capable of 
continuing operation to the extent that print quality Is not 
diminished or the printer is not damaged. Finally, it is 
Important that the printing system have sufficient flexi- 
bility to accommodate improvements and additional 

20 printer parameters necessary to support these improve- 
ments. 

SUMMARY OF THE INVENTION 

25 [0008] The present disclosure relates to replaceable 
printing component for an Ink-Jet printing system having 
at least one replaceable printing component The re- 
placeable printing component includes an electrical 
storage device responsive to printing system control sig- 
nals for transferring information between the printing 
component and the ink-Jet printing system. The electri- 
cal storage device includes a tag family identifier for se- 
lecting a family of tags from a plurality of families of tags. 
Also included is a plurality of tags associated with re- 

35 piaceable consumable parameters. Each of the plurality 
of tags has a tag value associated therewith. Wherein 
the ink-jet printing system reads the lag family identifier 
from the electrical storage device to select the family of 
tags. Each tag of the plurality of tags read by the Ink-Jet 

40 printer is identified based on the selected family of tags 
and is used to Identify the associated replaceable con- 
sumable parameter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

45 

[0009] 

Fig. 1 depicts a perspective view of an exemplary 
ink-jet printing system, shown with the cover re- 

so moved, that incorporates removable printing com- 
ponents of the present Invention. 
Figs . 2A and 2B depicts a schematic representation 
of the ink-jet printing system shown in Fig. 1 illus- 
trating a removable Ink container and printhead 

9S each of which contain an electrical storage device 
of the present invention. 

Fig. 3 depicts a schematic block diagram of the ink- 
jet printing system of Fig. 1 shown connected to a 
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host and which includes a removable Ink container 
and prtnthead each of which contain the electrical 
storage devroe of the present invention. 
Fig. 4 depicts a representation of the electrical stor- 
age device of the present Invention Illustrating a da- 
ta portion and a transaction record portion. 
Fig. 5 depicts a method of the present invention for 
transferring data between the ink-Jet printing sys- 
tem and a replaceable printing component. 
Hg. 6 depicts a representation of a timing diagram 
illustrating a data transaction between the Ink-Jet 
printing system and a replaceable printing compo- 
nent. 

Rg. 7 depicts a parameter tagging technique for 
identifying parameter values and data organization 
for the electrical storage device of the present in- 
vention. 

Fig. 8a depicts an arrangement of parameter values 
according to the technique of the present invention. 
Fig. 8b depicts an Improper arrangement of param- 
eter values. 

Rg. 9 depicts a method of reading replaceable print- 
ing component parameter values from the replace- 
able printing component. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0010] Rg. 1 is a perspective view of one exemplary 
embodiment of an ink-jet printing system 10 of the 
present Invention shown with Its cover removed. The 
Ink-jet printing system 10 includes a printer portion 12 
having a pluralfty of replaceable printing components 1 4 
installed therein. The plurality of replaceable printing 
components 14 include a plurality of printheads for se- 
lectively depositing ink in response to control signals 
and a plurality of Ink containers 18 for providing ink to 
each of the plurality of printheads 16. Each of the plu- 
rality of printheads 1 6 is fluid icaJly connected to each of 
the plurality of ink containers 1 8 by a plurality of flexible 
conduits 20. 

[0011 ] Each of the plurality of printheads 1 6 is mount- 
ed In a scanning carriage 22, which is scanned past a 
print media (not shown) as the print media is stepped 
through a print zone. As the plurality of printheads are 
moved relative to the print medf a P Ink is selectively eject- 
ed from a pluralfty of orifices in each of the plurality of 
the printheads 16 to form images and text. 
[0012] One aspect of the present Invention is a meth- 
od and apparatus for storing information on the replace- 
able printing components 14 for updating operation pa- 
rameters of the printer portion 12. An electrical storage 
device is associated with each of the replaceable print- 
ing components 14. The electrical storage device con- 
tains information related to the particular replaceable 
printer component 14. Instailatfon of the replaceable 
printing component 14 into the printer portion 12 allows 
information to be transferred between the electrical stor- 



age device and the printing portion 1 2 to insure high print 
quality as well as to prevent the installation of non-com- 
patible replaceable printing components 14. The infor- 
mation provided from the replaceable printing compo- 
5 nent 1 4 to the printing portion 12 tends to prevent oper- 
ation of the printing system 10 in a manner which dam- 
ages the printing system 10 or which reduces the print 
quality. 

[0013) Although the printing system 10 shown in Rg. 
10 i makes use of ink containers 1 8 which are mounted off 
of the scanning carriage 22, the present Invention that 
it Is equally well suited for other types of printing system 
configurations. One such configuration is one where the 
replaceable ink containers 1 8 are mounted on the scan- 
's n ing carriage 22. Arternal rvefy the piinthead 1 6 and the 
ink container 1 8 may be incorporated into an Integrated 
printing cartridge that Is mounted to the scanning car- 
riage 22. Finally, the printing system 1 0 may be used In 
a wide variety of applications such as facsimile ma- 
20 chines, postal franking machines, copiers and large for- 
mal type printing systems suitable for use in displays 
and outdoor signage. 

[0014] Figs. 2A and 2B depict a sfrnplifled schematic 
representation of the ink-jet printing system 1 0 of the 

25 present invention shown in Fig. 1 . Rgs. 2A and 2B are 
simplified to illustrate a single printhead 16 and a single 
Ink container 18 for accomplishing the printing of a sin- 
gle color. For the case where more than one color Is de- 
sired a plurality of printheads 1 6 are typically used each 

so having an associated ink container 1 8 as shown in Rg. 
1. 

[0015] The ink-Jet printing system 10 of the present 
invention includes a printer portion 12 having replacea- 
ble printing components 14. The replaceable printing 

33 components 14 include a printhead 1 6 and an ink con- 
tainer 1 8. The printer portion 1 2 Includes an in k contain- 
er receiving station 24 and a controller 26. With the ink 
container 1 B property inserted Into the ink container re- 
ceiving station 24, an electrical and a fluldic coupling is 

40 established between the Ink container 1 8 and the printer 
portion 12. The fluldic coupling allows ink stored within 
the ink container 1 8 to be provided to the printhead 1 6 . 
The electrical coupling allows Information to be passed 
between the ink container 1 B and the printer portion 12 

45 to ensure the operation of the printer portion 1 2 is com- 
patible with the ink contained In the Ink container 18 
thereby achieving high print quality and reliable opera- 
tion of the printing system 10. 

[001 6] The controller 28 controls the transfer of Inf or- 
50 matton between the printer portion 12 and the ink con- 
tainer 1 8. In addition, the controller 26 controls the trans- 
fer of information between the printhead 1 6 and the con- 
troller 26. Finally, the controfler 26 controls the relative 
movement of the printhead 16 and the print media as 
55 well as selectively activating the printhead to deposit Ink 
on print media. 

[0017] The ink container 1 8 includes a reservoir 28 for 
storing ink therein. A fluid outlet 30 is provided that it is 
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in fluid communication with the fluid reservoir 28. The 
fluid outlet 30 Is configured for connection to a compli- 
mentary fluid inlet 32 associated with the ink container 
receiving station 24. 

[0018] The printhead 16 includes a fluid inlet 34 con- 
figured for connection to a complementary fluid outlet 
36 associated with the printing portion 1 2. With the print- 
head 1 6 property Inserted into the scanning carriage 22 
(shown in Fig. 1) fluid communication is established be- 
tween the printhead and the Ink container 18 by way of 
the flexible fluid conduit 20. 

[0019] Each of the replaceable printing components 
14 such as the printhead 16 and the ink container 18 
Include an Information storage device 38 such as an 
electrical storage device or memory 38 for storing infor- 
mation related to the respective replaceable printer 
component 14. A plurality of electrical contacts 40 are 
provided, each of which is electrically connected to the 
electrical storage device 38. With the ink container 18 
properly Inserted into the Ink container receiving station 
24, each of the plurality of electrical contacts 40 engage 
a corresponding plurafity of electrical contacts 42 asso- 
ciated with the Ink container receiving station 24. Each 
of the plurality of electrical contacts 42 associated with 
the ink container receiving station 24 are electrically 
connected to me controller 26 by a plurality of electrical 
conductors 44. With proper insertion of the ink container 
1 8 Into the ink container receiving station 24, the mem- 
ory 38 associated with the ink container 1 8 Is electrically 
connected to the controller 26 allowing information to be 
transferred between the Ink container 1 8 and the printer 
portion 12. 

[0020] Similarly, the printhead 1 6 includes an informa- 
tion storage device 38 such as an electrical storage de- 
vice associated therewith. A plurality of electrical con- 
tacts 40 are electrically connected to the electrical stor- 
age 38 In a manner similar to the electrical storage de- 
vice 38 associated wfth the Ink container 18. With the 
printhead 16 property inserted into the scanning car- 
riage 22 the plurality of electrical contacts 40 engage a 
corresponding plurality of electrical contacts 42 associ- 
ated with the printing device 12. Once properly inserted 
into the scanning carriage, the electrical storage device 
38 associated with the printhead 16 is electrically con- 
nected to the controller 26 by way of a plurality of elec- 
trical conductors 46. 

[0021 ] Although electrical storage devices 3B associ- 
ated with each of the ink container 1 8 and the printhead 
1 6 are given the same element number to Indicate these 
devices are similar, the information stored tn the electri- 
cal storage device 38 associated with the ink container 
18 will, in general, be different from the information 
stored In the electrical storage device 38 associated with 
the printhead 16. Similarly, the information stored In 
electrical storage device 38 associated with each ink 
container of the plurality of ink containers 1 8 will in gen- 
eral be different and unique to the particular ink contain- 
er of the plurality of Ink containers 1 8. The particular in- 
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formation stored on each electrical storage device 38 
will be discussed In more detail later. 
[0022] Fig. 3 represents a block diagram of the print- 
ing system 1 0 of the present invention shown connected 
to an information source or host computer 48. The host 
computer 48 is shown connected to a display device 50, 
The host 48 can be a variety of information sources such 
as a personal computer, work station , or server to name 
a few, that provides image information to the controller 
28 by way of a data fink 52. The data link 52 may be any 
one of a variety of conventional data link* such as an 
electrical link or an Infrared link for trans* -»ng informa- 
tion between the host 48 and the printing system 10. 
[0023] The controller 26 is electrically linked to the 
electrical storage devices 38 associated with each of the 
printhead 16 and the ink container 18. In addition, the 
controller 26 is electrically linked to a printer mechanism 
54 for controlling metfa transport and movement of the 
carriage 22. This fink may be a variety of different link- 
ages such as electrical or optical linkage that supports 
information transfer. The controller 26 makes use of pa- 
rameters and Information provided by the host 48, the 
memory 38 associated with the ink container 18 and 
memory 38 associated with the printhead 1 6 to accom- 
plish printing. 

[0024) The host computer 48 provides image descrip- 
tion information or Image data to the printing system 1 0 
for forming images on print media. In addition, the host 
compute r48 provides various parameters for controlling 
operation of the printing system 10. which is typically 
resident In printer control software typically referred to 
as the "print driver*. In order to ensure the printing sys- 
tem 10 provides the highest quality images it is neces- 
sary that the operation of the controller 26 compensate 
for the particular replaceable printer component 14 in- 
stalled within the printing system 10. It is the electric 
storage device 38 that Is associated with each replace- 
able printer component 14 that provides parameters 
particular to the replaceable printer component 1 4 that 
allows the controller 26 to utilize these parameters to 
ensure the reliable operation of the printing system 10 
and Insure high quality print images. 
[0025] Among the parameters, for example which can 
be stored in electrical storage device 38 associated with 
the replaceable printing component 1 4 are the following: 
actual count of ink drops emitted from the printhead 1 6 ; 
a date code associated with the Ink container 18; date 
code of Initial Insertion of the ink container 18; system 
coefficients; ink type/color ink container size; age of the 
Ink; printer model number or Identification number, car- 
tridge usage Information; Just to name a few. 
[0026] Fig. 4 Is a representation of the memory device 
38 that Is used in conjunction with the controller 26 of 
the printing system 10 for ensuring data Integrity for data 
transfers between the memory device 38 and the con- 
troller 26. The memory device 38 Is organized as an 8 
bit by N memory where N represents the size of the 
memory device. Each Individually addressable a bit 
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memory location Is represented by a range of address 
values from 0 to N - 1 . Although flg. 4 is used to iflustrate 
some of the Information stored in the memory device 38, 
the memory device 38 may contain additional informa- 
tion not discussed, in addition, the location of the Infor- 
mation in the memory device 38 may be different from 
those locations shown in Fig. 4. It is important that the 
controller 26 in the printing system 10 know where at 
least some of the particular information is stored. 
(0027] The memory device 38 includes a portion for 
storing data and a portion for storing a transaction 
record. The data portion contains various data that Is 
related to the replaceable printing component 14. The 
transaction record maintains a record of each transac- 
tion between the memory device 38 and the controller 
28. in the event that a transaction la Interrupted before 
completion the transaction record can be used to restore 
the data lost in the interrupted transaction. Because the 
transaction record Is retained In the replaceable printing 
component 14 then the data lost In the last transaction 
can be restored even If the replaceable printing compo- 
nent 14 is Inserted into a different printing system. In the 
event the transaction is interrupted by a loss of power, 
once the power Is restored the last transaction can be 
restored. In this manner, data integrity for the replacea- 
ble printing component 14 is maintained. 
[0028] Memory address values 0 through N - 7 con- 
tains data that includes various parameters relating to 
the replaceable printing component 14 and tag informa- 
tion. The tag information is used for identifying these 
various parameters and will be discussed with respect 
to Fig. 7. 

[0029] Memory address values N - 4 through N - 1 
contain transaction record information, it is the use of 
the transaction technique of the present invention that 
ensures data transactions between the controller 26 and 
the memory 38 if corrupted can be corrected to insure 
the integrity of data transfer between the printer 1 0 and 
the replaceable printing component 14. Because data 
transfers between the controller 26 and the memory de- 
vice 38 may be interrupted; it is critical that some tech- 
nique be used to insure data integrity. For example. In 
the case where the replaceable printing component 14 
is the Ink container 18, it is possible to remove the ink 
container 18 while the controller 26 is transferring data 
to the memory 38. If this data transfer is interrupted and 
data Is lost then the integrity of the data is compromised. 
It is therefore important that there be some way of iden- 
tifying when a data transaction between the controller 
18 and the printing system 10 and the replaceable print- 
ing component 14 is not property accomplished. If a 
transaction is not property accomplished the transaction 
record provides a mechanism to recover this data that 
was lost in the interrupted transaction to preserve data 
integrity within the printing system 10. 
[0030] In addition to the data portion represented by 
address values 0 through N - 7 and the transaction 
record portion represented by address values N - 4 
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through N - 1 there are several additional values that 
are stored in memory device 38 that will be discussed 
specifically. Memory address value N - 7 contains family 
identification Information, memory address value H - 6 
5 contains parity information and memory address value 
N - 5 contains flag information. The family identification 
information will be discussed In more detail with respect 
to Bg. 7. 

[0031] ft is the parity information, the flag information, 

10 and the transaction record which are used together to 
preserve the integrity of data transfers between the con- 
troller 26 and the memory 38. The transaction record 
portion Includes an address byte, a new parity byte, two 
bytes of data designated data byte 1 and data byte 2. 

15 The transaction record portion stores data that is sub- 
sequently written by the printing system 10 to the data 
portion. If the subsequent write to the data portion is in- 
terrupted, the transaction record is used to restore the 
contents of this interrupted data write. It will be helpful 

so to first discuss the transaction record portion in more 
detail before explaining the technique of the present in- 
vention for preserving data integrity. 
[0032] The address portion of the transaction record 
portion contains the address value of the first byte of 

2s data to be subsequently written into the data portion dur- 
ing a write transaction. The address value acts as a 
pointer that points to the memory address that Is to be 
altered by the subsequent data write. The data byte 1 
represents the data value that Is to be written In the sub- 

30 sequent write transaction. Data byte 2 represents the 
data value that is to be written to the next sequential 
address following the address corresponding to data 
byte 1. Therefore, the subsequent write transaction 
writes the value of data byte 1 to the address value of 

ss the pointer stored In the transaction record. The subse- 
quent write transaction also writes the value of data byte 
2 to the next sequential memory address value from the 
memory address value. 

[0033] Therefore, data byte 1 1s placed in the address 
40 of the pointer and data byte 2 is placed In the address 
of the pointer plus one. 

[0034] The new parity value within the transaction 
record portion represents a parity value to replace the 
parity byte in address N - 6 after data byte 1 and data 

*5 byte 2 are used to replace data in the data portion. The 
new parity value is determined by performing a parity 
function over the entire data area, and the contents of 
the transaction record portion so that after data in the 
data portion is replaced within date byte 1 and data byte 

so 2 the parity is correct. Therefore, in the event of data 
loss during a transaction the data and parity is restored 
placing the memory in the same condition ft would be in 
if the transaction was not interrupted. 
[0035] The flag Information stored in address value N 

55 .5 contains a flag value which indicates the state of the 
transaction record. One flag value is used to indicate 
that the transaction record is "busy" representing that 
new valid data has been recorded in the transaction 
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record. Another flag value Is used to indicate that the 
transaction record Is "not busy* representing that either 
data Is not valid in the transaction record or the data In 
the transaction record is not new data. 
[0038] Fig. 5 and Fig. 6 will be used to Illustrate the 
write transaction technique for preventing the corruption 
of data in the event the data transaction is interrupted. 
Data transfers from the printing system 10 to the re- 
placeable printing component 14 are accomplished by 
the controller 26 which transfers data to memory 36. 
This data transfer involves first writing to the transaction 
record in memory 38 as represented by step 56 In Rg. 
5. Writing to the transaction record includes writing up 
to two data bytes, the address byte or pointer and a new 
parity value to the transaction record portion of memory 
38 as shown in Rg. 4. The flag value stored In address 
value N - 5 is updated to indicate that the transaction 
record has new or valid data as represented by step 68. 
In addition, the flag indicates that the write operation to 
the transaction record was accomplished successfully. 
Next, data is written to the data portion represented by 
address values 0 through N - 7 of the memory 38 as 
shown in step 60. A new parity byte is written to the parity 
location value N - 6 as represented by step 62 . The flag 
Is then set to "not busy as represented by step 64. 
[0037] Each write operation represented by steps 56, 
58, 60, 62 and 64 in Fig. 6 fa verified by the printing sys- 
tem 1 0. If write operation is not completed the write op- 
eration is repeated and again verified, if after a prede- 
termined number of retries are attempted without verifi- 
cation of the write operation then the replaceable print- 
ing component 14 Is defective. 
[0038] tf a write operation represented by steps 56, 
58, 60, B2, and 64 is interrupted such as by the removal 
of the replaceable printing component 14 or a loss of 
power occurs then the printing system 1 0 can recover. 
If the write to the transaction record has not been com- 
pleted then the printing system 10 can repeat this write 
operation, tf the write to the data portion or the write to 
the parity byte is not completed then these values are 
restored using values from the transaction record. 
[0039] Fig. 6 represents a simplified timing diagram 
of the write transaction method as discussed with re- 
spect to Rg. 5. The timing diagram represents the state 
of each of the nag portion, and data portion of memory 
38. Interruptions in the transaction process that occur 
after th e busy flag has been set but prior to the new data 
arriving to the data portion as represented by time T as 
shown in Rg. 6 can be recovered from the transaction 
record. 

[0040] Fig. 7 represents the data organization of data 
in memory device 38. One aspect of the present Inven- 
tion is the organization of data in the memory device 38 
that ensures the Integrity of data in the event that a sin- 
gle write transaction is corrupted, ft is important that pa- 
rameter values associated with the replaceable printing 
component 14 be sized and organized property such 
that In the event that the sequence of transactions is 



Interrupted, a parameter is not partially updated. This 
techn ique ensures that the replaceable printing compo- 
nent parameters are either updated completely or not 
updated at afl. In the event that these parameters are 

5 not updated due to an Interruption of the single transac- 
tion, then that transaction can be recovered using the 
transaction record to update those parameters com- 
pletely, if data were corrupted without a means for re- 
covering the integrity of the system would be cornpro- 

io mised. 

[0041] As discussed previously the memo-y device 38 
is organized in bytes of data with each d *ca byte con- 
taining eight individual bits of Information. These bits of 
information are labeled values 0 - 7 in Rg. 7 with 0 being 

is the least significant bit and bit 7 being the most signifi- 
cant bit. Each individual byte of data is addressable as 
represented by address values from 0 - N In Fig. 7. 
[0042] A tagging scheme is used to identify or label 
stored data. The use of a tagging scheme provides 

£0 greater flexibility in organizing data in the memory de- 
vice 38. The use of a tagging scheme allows greater 
flexibility In the location and size of data wfthln the mem- 
ory device 38. in addition, the tagging scheme aRows 
for new data values to be added for adding new features 

6 and improvements to the printing system while allowing 
for downward compatibility. For example, the replacea- 
ble printing component 14 may Include data for provid- 
ing a particular feature for new printers. Older printers 
that do not have that feature can still make use of the 

30 replaceable printing component 14 by simply ignoring 
the data associated with tags that the older printing sys- 
tem does not recognize. In this manner, number of ver- 
sions of the replaceable printing component 14 is re* 
duced, tending to reduce manufacturing costs of the re- 

ss placeable printing component 14. 

[0043] The tagging scheme maXes use of tag identi- 
fiers (IDs) that are selectively positioned in the data por- 
tion of memory device 38 to identify data parameters or 
data fields that are associated with each tag ID. m the 

40 preferred embodiment, the tag ID's are a 5-bit values 
identifying the data parameter values that follow, in ad- 
dition to the tag ID a data length parameter is provided 
to identify the size of the data parameters associated 
with the tag ID. In the preferred embodiment, the data 

4$ length parameter is a 3-bit value that Identifies the 
number of bytes from 0 to 7 that follow. Therefore, If a 
particular tag is not recognized the printing system uses 
the data length value to determine where the next tag 
resides In the memory device 38. This next tag is then 

so read in to determine if this tag Is recognized, tf the tag 
is recognized, then the parameter values associated 
with that tag can be read in by the printing system 10. 
[0044] In the preferred embodiment, each tag ID is lo- 
cated on a byte boundary. Therefore, when reading the 
next tag ID it wBI always begin on the byte boundary. 
The parameter values associated with the tag ID do not 
have to start on byte boundaries, ft is important that each 
parameter stored in the replaceable printing component 
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14 be updated in a single transaction to insure data in- 
tegrity. Figs. 8A and 8B illustrate how the parameter val- 
ues are sized and arranged to Insure data integrity In 
the memory device 38. in the example shown in Figs. 
8A and BB the tag ID Identifies that the parameter values 
which follow are a 10 bit last usage date value, a 6 bit 
Insertion count value, and an 8 btt page count value. 
Each of these parameter values are transferred be- 
tween the printer and the replaceable printing compo- 
nent 14 using the write transaction technique previously 
discussed. The data is transferred two bytes at a time 
with the first transaction sends byte 1 and byte 2 which 
includes the last usage date parameter and the insertion 
count parameter and a second transaction sending byte 
3 which Includes the page count parameter. If either the 
first or second transaction is interrupted, no parameter 
values are partially updated because the parameters do 
not span more than one transaction. 
[0046] In contrast, if the parameter values were sized 
and arranged such that the tag identifier indicated that 
the parameters were in a different order as shown in Fig. 
8b then a different result occurs. For the case where the 
data values include a 10 bit last usage value, an 8 bit 
page count value then these values or parameters span 
more than one transaction between the replaceable 
printing component 14 and the printer. The page count 
parameter spans between byte 2 that is part ot one 
transaction and byte 3 that Is part of a different transac- 
tion. Therefore, 6 bits of the page count would be trans- 
mitted in one transaction and 2 bits of the page count 
together with insertion count would be transmitted on 
the second transaction. If the system would be interrupt- 
ed at any time, the value of the page count parameter 
may be onfy partially updated and therefore provide an 
inaccurate value, it Is essential that the parameter val- 
ues not span more than one transaction to insure the 
integrity of the data in the printing system 1 0. 
[0046] The groupings of data bytes for each transac- 
tion can vary. It is important that whatever the grouping 
of data bytes that both the controller 26 and the memory 
device 38 both use the selected grouping. For example, 
In page mode 4 bytes of data are transferred for each 
transaction. The controller 26 requests data parameters 
In a specified order and the data parameters are sized 
and positioned so that no data parameter spans more 
than one transaction. 

[0047] Fig. 9 depicts a method for reducing the size 
or number of bite required for the tag ID. Because the 
tag ID consumes space in the memory 38 as well as 
requires overhead in the transactions between the print- 
ing system 1 0 and the replaceable printing component 
14 it is beneficial to reduce the size of the tag ID. 
[0048] A famQy ID Is provided with each memory de- 
vice 38 as shown in Fig. 4. The family ID Is shown in 
address value N-7 only for illustrative purposes. The 
family ID in general will be in a memory location that is 
known to the printer control electronics 26. In the pre- 
ferred embodiment the family ID Is a 5-bit value that 



Identifies the particular family of replaceable printing 
component 14. The printing system 10 uses this family 
ID to Interpret the tag ID. This may be Implemented by 
using a plurality of different Decodes with each Decode 
5 unique to a particular family ID. The printing system 1 0 
selects the proper Decode based on family ID and then 
uses this Decode to decode or interpret each tag ID as- 
sociated with that family* 

[0049] In operation , the priming system 1 0 reads the 

io family ID from the memory 38 as represented by step 
68. As represented by step 70 the printing system then 
selects the proper Decode from a plurality of different 
Decodes based on the famHy ID read In step 68. The 
printer then reads the memory device 38 until ft recog- 

13 nizes a tag ID value. This tag ID is decoded based on 
the Decode selected In step 70. The Decoded tag ID 
identifies the data that follows the tag as represented by 
step 74. This data is then read by the printing system 
10 as represented by step 76. The printing system 10 

20 then Jumps to the next tag ID as represented step 78 
and reads this tag ID as represented by step 72. This 
process continues until all of the tags and associated 
parameters have been read into the printing system. 
[0050] In the case where the printing system 10 in- 

25 dudes a plurality of replaceable printing components 1 4 
as shown In Fig. 1 , If each replaceable printing compo- 
nent parameter value required a unique tag ID and the 
tag ID field size would be very large if a separate family 
Decode for each family type was not used. This large 

30 tag ID would consume significantly more memory as 
well as require greater overhead in the transactions with 
the printing device. Therefore, there is a significant sav- 
ing by providing a family IDandthen Interpreting the tag 
IDs based on this family ID. 

33 [0051] Although the present invention has been de- 
scribed with respect to the preferred embodiment where 
the replaceable printing components 14 are the print- 
head portion 1 6 mounted on the print carriage 22 and 
the ink container 1 8 mounted in the receiving station 24 

40 the present invention is suited for other printer configu- 
rations as well. For example, the printhead portion and 
the ink container portion may each be mounted on the 
printing carriage 22. For this configuration each of the 
printhead portion and the ink container portion are sep- 

43 arateiy replaceable. Each of the printhead portion and 
the ink container includes an electrical storage portion 
38 for providing information to the printing portion 12. 
Each of the ink containers of a plurality of ink containers 
may be separately replaceable or replaceable as an in- 

30 teg rated unit. For the case where the pi uraJlty of ink con- 
tainers Is integrated Into a single replaceable printing 
component 1 4 then only a single electrical storage por- 
tion 38 may be required for this single replaceable print- 
ing component 14. 

ss 
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Claims 

1 . A replaceable printing component (14) for an ink-Jet 
printing system (10), the replaceable printing com- 
ponent (14) including an electrical storage device s 
(38) responsive to printing system control signals 
for transferring information between the replacea- 
ble printing component (14) and the ink-jet printing 
system (10}, the electrical storage device (3B) com- 
prising: io 7. 

a tag family Identifier for selecting a family of 
tags from a plurality of tarn Hies of tags; and 
a plurality of tags within the family of tags, each 
tag of the plurality of tags is associated with a 15 
replaceable consumable parameter, each tag 
of the plurality of tags having a tag value asso- 
ciated therewith, wherein In use the ink-jet 
printing system (1 0) reads the tag family Iden- 
tifier from the electrical storage device (38) to so 9. 
select the family of tags , each tag of the plurality 
of tags read by the Ink-jet printer (12) is Identi- 
fied based on the selected family of tags and is 
used to identify the associated replaceable 
printing component ( 1 4) parameter. & 



trical storage device (38), the family identifica- 
tion value indicative of the particular replacea- 
ble printing component (14); and 
storing a plurality parameter Identifiers for iden- 
tifying data contained in the electrical storage 
device (38), the plurality of parameter Identifi- 
ers selected based on the family identification 
value. 

The method for storing Information on an electrical 
storage device (38) of claim 6 wherein before stor- 
ing the family Identification value the method in- 
cludes determining the family identification value 
based on the replaceable printing component (14). 



8. The method for storing information on an electrical 
storage device (38) of claim 6 wherein the family 
identification value is a 6-bit value. 



The method for storing information on an electrical 
storage device (38) of claim 6 wherein each of the 
plurality of parameter Identifiers specifies parame- 
ters associated with the replaceable printing com- 
ponent (14) stored in the electrical storage device 
(38). 



2. The replaceable printing component (1 4) of claim 1 
wherein the tag family Identifier Is a 5 bit value that 
uniquely identifies the tag family from the plurality 
of tag families. 

3. The replaceable printing component (14) of claim 1 
wherein each of the plurality of tags include a pa- 
rameter identifier portion and a size portion. 

4. The replaceable printing component (14) of claim 1 
wherein the replaceable printing component (14) is 
a replaceable ink-jet printhead (16), the replaceable 
ink-Jet printhead (16) responsive to control signals 
for selectively depositing Ink on. print media and 
wherein the tag family identifier corresponds with 
the replaceable ink-jet printhead (16). 

5. The replaceable printing component (14) of clabn 1 
wherein the replaceable printing component (14) Is 
a replaceable Ink container (18) containing a quan- 
tity of ink, the replaceable ink container (1 8) provid- 
ing Ink to the Ink-jet printing system (1 0) and where- 
in the tag famBy identifier corresponds with the re- 
placeable ink container (18). 

6. A method for storing information on an electrical 
storage device (38), the electrical storage device 
(38) for use with a replaceable printing component 
(14) for an Ink-Jet printing system (1 0). the method 
comprising: 

storing a family Identification value on the eieC- 



40 



10. A method for reading parameters from a replacea- 
ble printing component (14), the replaceable print- 
ing component (14) configured for insertion into an 
Ink-Jet printing system (1 0) for transferring informa- 
tion between the replaceable printing component 
(1 4) and the Ink-jet printing system (1 0), the method 
comprising: 

reading a tag family Identifier, a tag and a pa- 
rameter value associated with the tag from the 
replaceable printing component (14); and 
determining the tag parameter from a plurality 
of tag parameters based on the tag family iden- 
tifier, the tag parameter having a value corre- 
sponding to the parameter value. 



11. The method for reading parameters from the re- 
placeable printing component (14) of claim 10 fur- 

45 ther including storing the parameter value In a loca- 
tion based on the tag parameter. 

12. The method for reading parameters from the re- 
placeable printing component (14) of claim 10 

90 wherein the replaceable printing component (1 4) is 
a replaceable Ink-jet printhead, the replaceable Ink- 
jet printhead (16) responsive to control signals for 
selectively depositing Ink on print media and where- 
in the tag family identifier corresponds with the re- 

55 placeable ink-jet printhead (16). 

13. The method for reading parameters from the re- 
placeable printing component (14) of claim 10 
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wherein the replaceable printing component (1 4) is 
a replaceable ink container (18) containing a quan- 
tity of Ink, the replaceable Ink container (1 6) provid- 
ing Ink to the Ink-jet printing system (10) media and 
wherein the tag family identifier corresponds with 
the replaceable Ink container (18). 

14. The method for reading parameters from the re- 
placeable printing component (14) of claim 10 
wherein the tag family Identifier is a 5-bit value that 
uniquely Identifies the replaceable printing compo- 
nent (14) from a plurality of replaceable printing 
components (14). 



Potentansprfiche 

1 . Eine austauschbare Druckkomponente ( 1 4) fiJr eln 
Tlntenstrahldrucksystem (10), wobei die aus- 
tauschbare Druckkomponente (1 4) eineelektrische 
Speichervonichtung (38) umfaBt, die auf Drucksy- 
stemsteuerslgnale rum Obertragen von Information 
nen zwischen der austauschbaren Druckkompo- 
nente (14) und dem Twrtenstrahldrucksystem (10) 
artspricht, wobei die elektrische Speichervorrtch- 
tung (38) folgende Merkmale umfaBt: 



4. Die austauschbare Druckkomponente (14) gem&B 
Anspruch 1 , bei der die austauschbare Druckkom- 
ponente (14) ein aust ausch barer Tintenstrahtdruck- 
kopf (1 6) 1st, wobei der austauschbare TintenstraW- 
druckkopf (16) auf Steuersignale zum eetektiven 
Aufbrlngen von Tinte auf das Druckmedium an- 
spricht, und wobei der EtfkettenfamilienldentrTizle- 
rer dem austauschbaren Tlntenstrahldruckkopf (1 6) 
entspricht. 

5. Die austauschbare Druckkomponente (14) gemaB 
Anspruch 1 , bei der die austauschbare Druckkom- 
ponente (14) ein austauachbarer Tlntenbeh&lter 
(18) ist, der eine Tintenmenge enthatt, wobei der 
austauschbare Tirttenbeh after (18) Tinte an das 
Tlntenstrahldrucksystem <1 09 Uefert, und wobei der 
Etiketterrfarnilienidentffizierer dem austauschbaren 
T7ntertbehalter(18) entspricht 



so 6. Eln Verfahren zum Speichem von Informationen in 
einer elektrischen Speichervornchtung (38) , bei 
dem tfeelektrtsche Speichervornchtung (38) fOr die 
Verwendung mlt einer austauschbaren Druckkom- 
ponente (14) fur ein Ttntenstrahldrucksystem (10) 

25 vorgesehen ist r wobei das verfahren folgende 
Schrltte umfaBt: 



to 



15 



el nen Etlkettenfamillenldentff Lzierer zum Aus- 
wfihlen einer Etlkettenfamilie von einer Mehr- 
zahl von Etikettenfamilien; und 30 

eine Mehrzahl von Etiketten in der Etlkettenfa- 
milie, wobei Jedas Etikett der Mehrzahl von Eti- 
ketten einem Austauschbarer-Verbrauchsarti- 
kel-Parameter zugeordnet 1st, wobei Jedem Eti- 
kett der Mehrzahl von Biketten ein Etiketten- 
wert zugeordnet 1st, wobei das Tlntenstrahl- 
drucksystem (10) im Gebrauch den Etiketten- 
famiitenktentifizierer von der elektrischen Spei- 
chervornchtung (38) Rest, um die Etiketten fa- 40 
milie auszuwahlen, wobei Jedes Etikett der 
Mehrzahl von Etiketten, die durch den Tlnten- 
strahldrucker (12) gefesen warden, auf der Ba- 
sis der ausgewahften Etikettenfamflie identifl- 
ziert wird und verwendet wlrd, um den zugeord- 45 
neten Austauschbare-Dnjckkomponente-Pa- 
rameter zu identtfizieren. 



Speichem elnes FarnJ lien kJentifikationswerts in 
der elektrischen Spelchervorrlchtung (38), wo- 
bei der Famil ienidentifikationswert die speziel- 
le austauschbare Druckkomponente (14) an- 
zeigt; und 

Speichem einer Mehrzahl von Parameteriden- 
tifizferem zum Identifizieren von Daten, die in 
der elektrischen Speichervornchtung (38) ertt- 
halten sfnd, wobei die Mehrzahl von Parame- 
teridentifizierem auf der Basis des FamiOeni- 
dentifikationswerts ausgewdhlt wlrd. 

Das Verfahren zum Speichem von Inforrnattonen in 
einer elektrischen Speichervornchtung (38) gemaB 
Anspruch 8, wobei das Verfahren vor clem Spei- 
chem des Familienldentrfikationswerts das Besttm- 
men des FamilienfclerrtffikationswertB auf der Basis 
der austauschbaren Druckkomponente (14) um- 
faBt. 



2. Die austauschbare Druckkomponente (1 4) gemaB 
Anspruch 1 , bei der der Etikettenfamilientdentrnzie- 
rer ein 5- at- Wert ist, der die Etikettentamilie von 
der Mehrzahl von Etikettenfamilien eindeutig tden- 
tihzlen 

3. Die austauschbare Druckkomponente (14) gemaB 
Anspruch 1, bei derjedes der Mehrzahl von Etiket- 
ten elnen Parametertdentifiziererabschnttt und ei- 
nen GroSenabschnltt umfaBt. 



8. Das Verfahren zum Speichem von Inform ationen In 
so einer elektrischen Spelchervorrlchtung (38) gemaB 

Anspruch 6. wobei der Familienidenttfikationswert 
eln 5-Bit-Wert ist. 

9. Das Verfahren zum Speichem von Information en in 
ss einer elektrischen Speichervorrichtu ng (38) gemaB 

Anspruch 6, wobei jeder der Mehrzahl von Panama- 
tern Parameter spezfflzlert, die der austauschbaren 
Druckkomponente (14) zugeordnet sind, die In der 
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elekirlschen Spofchervorrichtung (38) gespeicheit identfflzfert. 
1st 



10. Bn Verfahren zum Lesen von Parametem von elner 
austauschbaren Druckkomponente (14). wobei die 
austauschbare Druckkomponente (14) konftgurieit 
1st fur die EinfOgung in sin Tlntenstrahldrucksystem 
(10) zum Ubertragen von Informationen zwlschen 
der austauschbaren Druckkomponente (14) und 
dem *n ntenstrahldrucksystem (10), wobei das Ver- 
fahren fblgende Schritte umfaBt: 

Lesen eines Etikettenfamiiienidenttflzierers, eh 
nes Etttcetts und eines Parameterwerts, der 
dem Etfcett zugeordnet let, von der austausch- 
baren Druckkomponente (14); und 

Best im men des Etikettenparameters von elner 
Mehrzahl von Etiketten parametem auf der Ba- 
sis des 

Etiketlenfamilienidentlfiziefers, wobei der Etl- 
kettenparameter efnen Wert aufweist, der dem 
Parameterwert entspncht. 

1 1 . Das Verfahren zum Lesen von Parametem von der 
austauschbaren Druckkomponente (14) gemaS 
Anspruch 10, das femer das Spelchem des Para- 
meterwerts In elner Position auf der Basis des Eti- 
kettenparameters umfaBt. 

1 2. Das Verfahren zum Lesen von Parametem von der 
austauschbaren Druckkomponente (14) gemaft 
Anspruch 10, bei dem die austauschbare Druck- 
komponente (14) ein austauschbarer Tintenstrahf- 
druckkopf 1st, wobei der austauschbare Ttnten- 
strahldruckkopf (16) auf Steuersignale zum selekti- 
ven Aulbrfngen von Tinte auf ein Druckmedhjm an- 
spricht, und wobei der EtikettenfamiUenJdentfflzie- 
rer dem austauschbaren Tlntenstrahldruckkopf (1 6) 
entspncht. 

13. Das Verfahren zum Lesen von Parametem von der 
austauschbaren Druckkomponente (14) gern&B 
Anspruch 10, bei dem die austauschbare Druck- 
komponente (14) ein austauschbarer TintenbehaJ- 
ter (1 8) tst. der eine Ti ntenmenge enthalt, wobei der 
austauschbare Tintenbehaiter (18) Tinte an das 
Medium des Tmtenstrahldmcksystems (10) lief art, 
und wobei der EtlkettenfamJIienWentiflzierer dem 
austauschbaren Tlnienbehfilter (18) entspncht. 

14. Das Verfahren zum Lesen von Parametem von der 
austauschbaren Druckkomponente (14) gemaB 
Anspruch 10, bei dem der Etikettenfamiltenidentffl- 
zierer ein 6-Btt-Wert 1st, der die austauschbare 
Druckkomponente (14) von einer Mehrzahl von 
austauschbaren Druckkornponenten (14) elndeuUg 
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RevencRcations 

1 . Compose nt compression remplacabJe (1 4) pour un 
systeme tf impression a jet d'encre (10), to compo- 
sant compression remplacabfe (14) oomprenant un 
dispositlf de memorisation electrique (38) sensible 
a des slgnaux de command e de syateme compres- 
sion pour transf erer des informations entre le com- 
posant d'lmpreasion remplacable (14) et te systeme 
tf impression a Jet cTencre (10), le dteposrtif de me- 
morisation electrique (38) comprenant : 

un Wentlficateur de f amilte cf etiquettes pour se- 
lectlonner une famllle tfeuquettes parnii une 
pluraOte de families tfetlquettes ; et 
une pluraHte tf etiquettes dans la famille tfetl- 
quettes, chaque etiquette de la plural he d" eti- 
quettes etant associee a un parametre de con- 
sommabie remplacable, une vateur tfetiquette 
etant associee a chaque etiquette de la plura- 
Hte tfetlquettes. dans iequel, en fonctionne- 
ment, le systeme tf Impression a Jet d'encre (1 0) 
lit f'ldemificateur de famitie tfetlquettes dans le 
dispositif de memorisation electrique (38) afin 
de selectionner la famille tfetlquettes, chaque 
etiquette de la plurallte tfetlquettes lues par 
I'imprimente a jet d'encre (12) est i dent if 16 e sur 
la base de la famille rfetlquettes seiectionnee 
et est utilises pour identifier le parametre de 
composant depression remplacable (14) as- 
socle. 



2. Composant cfkmpression remplacable (14) selon la 
revendfcatlon 1, dans lequei rfaenttficateur de fa- 
mille tfetlquettes est une valeur de 5 bits qui iden- 
tlfie de man I ere unique la famille tf etiquettes parmi 

40 ta piural&e de families tfetlquettes. 

3. Composant tf impression remplacable (1 4) selon la 
revendlcaUon 1 , dans lequei chacune de la plurallte 
tf etiquettes comprend une partle d'kjenttficateur de 
parametre et une partie de taiile. 

4. Composant d 1 Impression remplacable (1 4) selon la 
revendfcatlon 1, dans lequei le composant rf im- 
pression remplacable (14) est une tete tf Impression 

so a jet d'encre remplacable (1 6) . la tete tf impression 
a jet d'encre remplacable (16) etant sensible a des 
signaux de commands pour, de maniere selective, 
deposer de I'encre sur des supports tf impression, 
et dans lequei i'identificateur de famille tf etiquettes 

55 correspond a la tete compression a Jet d'encre rem- 
placable (16). 

5. Composant tf impression remplacable (1 4) selon ta 
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revendication 1, dans toque) to composant com- 
pression remptacablQ (14) est un recipient d'encre 
remplacable (16) contenant une quantrte cfencre, 
le recipient d'encre remplacabto (18) dellvrent da 
rencre au systeme compression a Jet d'encre (1 0), 5 
et dans lequel lldentfRcateur de f arrrilte cf etiquettes 
correspond au recipient cfencre rernplacabte (19). 

6. Proc6d6 pour memoriser des Informations sur un 
dispositif de memorisation electrique (38), le dispo- 10 
eftif de memorisation electrique (38) 6tant destine a 
etre utilise avec un composant dlmpresslon rem- 
placabto (14) pour un systems cf impression a jet 
d'encre (10), le procede comprenant : 

13 

la memorisation cf u ne valour cf identification de 
familfo sur le dispositif de memorisation 6fectri- 
que (38), la valeur tfWentmcatlon de famOle 
etant indicative du composant cf impression 
remplacabto (14) partteulier ; et so 
la memorisation cf une plurality cedent fflcateurs 
de parametres pour identifier des donnees con- 
tenues dans le cfisposftH de memorisation elec- 
trique (38), la p!unaJit6 d'ldenttfteateurs de pa- 
rametres dtant selectlonnee sur la base de la & 
valeur identification de famine. 

7. Precede pour memoriser des informations sur un 
disposltif de memorisation electrique (38) salon la 
revendication 8, dans lequel, avant la memorisation 30 
de la vatour dldentificauon de famille, to procede 
comprend la detenrHnatidn de la vatour dWenttf tea- 
tlon de famille sur la base du composant tf impres- 
sion remplacable (14). 

33 

8. Proceed pour memortser des informations sur un 
dispositif de memorisation electrique (38) selon la 
revendication 6, dans tequel la valeur d'ldenttftea- 
tfon de famille est une valeur de 6 bits. 

40 

9. Procede pour memoriser des Informations sur un 
dispositif de memorisation electrique (38) selon la 
revendication 8, dans lequel chacun de la pluralite 
cfldenttf Jcstaurs de parametres specific des para- 
metres associes au composant d* impress Ion rem- 43 
placable (14) memorises dans le dispositif de me- 
morisation electrique (38). 

1 0. Procede pour 1 1 re des parametres a partlr cf un com- 
posant d'impresslon remplacable (14), le compo- so 
sent compression remplacable (14) etant configure 
pour etre insere dans un systeme compression a jet 
d'encre (10) pour transferer des Informations entre 

le composant d'impresslon remplacable (14) et le 
systeme d'impresslon a Jet d'encre (1 0), le proeddd 53 
comprenant : 

la lecture tfun identrflcateur de famille cfeti- 



quettes, cfune etiquette et cfune vatour de pa- 
ram 6 tro associee a fetlquette a partlr du com- 
posant compression remplacable (14) ; et 
to determination du parametre cfetiquette par- 
mi une pluralite de parametres d'etiquettes sur 
la base de rTotentfficateur de famffle d'etiquet- 
tes. to parametre d'edquette ayant une vatour 
correspondent a la valeur du parametre. 

11. Procede pour lire des parametres a partlr du com- 
posant d impression remplacable (14) salon la re- 
vendication 10, comprenant en outre la memorisa- 
tion de la valeur du parametre a un emplacement 
sur to base du parametre d'etiquette. 

12. Procede pour Ore des parametres a partlr du com- 
posant d'impresslon remplacabto (14) selon la re- 
vendication 1 0, dans lequel to composant cf impres- 
sion remplacable (14) est une tele d* impress ton a 
Jet d'encre remplacable, la tele cf impression a Jet 
d'encre remplacable (1 6) etant sensible a des si- 
gnaux de commando pour, de manlere selective, 
deposer de I'encre sur des supports d'impresslon, 
et dans lequel I'identiftoateur de famille d'etiquettes 
correspond a la tele d'impresslon a Jet cfencre rem- 
placable (16). 

13. Procede pour lire des parametres a partlr du com- 
posant d impression remplacabto (14) selon la re- 
vendication 1 0, dans lequel le composant compres- 
sion remplacable (1 4) est un recipient d'encre rem- 
placable (1 8) contenant une quantfte cfencre, le re- 
cipient cfencre remplacable (1 S) delivrant de I'encre 
aux supports du systeme cf" Impression a Jet d'encre 
(10), et dans lequel ridentfflcaleur de famille cf eti- 
quettes correspond au recipient cfencre remplaca- 
ble (18). 

14. Procede pour lire des parametres a partlr du com- 
posant d'tmpression remplacable (14) selon la re- 
vendication 10, dans lequel ftdentrficateur de fa- 
mille d'etiquettes est une valeur de 5 bits qui iden- 
tify de maruere unique to composant d'tmpression 
remplacabto (14) parml une pluralite de compo- 
site dlmpresslon remplacatrfes (14). 



so 



25 



30 



33 



40 



11 

PACE 14/31 • RCVD AT 3/9/2006 1:05:42 PM [Eastern Standard TIroeJ • SVR:USPTO-EFXRF-6/2 » DNJS:2738300 * CSID:360 212 3060 * DURATION <mm-ss):15-10 



03/09/2006 10:27 AM 



HP Legal. Vancouver 



360 212 3060 



1 5/31 



EP0956962B1 




12 

PACE 15/31 * RCVD AT 3W2006 1 :05:42 PM [Eastern Standard Time] ■ SVR: USPTO-EFXRF-6/2 * DNIS:2738300 ■ CS©:360 212 3060 ■ DURATION (mm-ss): 15-10 



03/09/2006, 10: 27 AM 



HP Legal. Vancouver 360 212 3060 16/31 




13 

PACE 16/31 * RCVD AT 3/S/2006 1:05:42 PM [Eastern Standard Time] * SVR:USPTO^FXRF-6/2 * DNIS:2738300 * CSID:360 212 3060 ■ DURATION (mm-ss): 15-10 



03/09/2006 10:27 AM 



HP Legal. Vancouvo r 



360 212 3060 



I 7/31 



EP 0 956 962 B1 




Printer 
Mechanism 



FIG 3 



14 



PACE 17/31 • RCVD AT 3/9/2006 1 :05:42 PM [Eastern Standard TImeJ * 8VR:USPTO-EFXRF-6/2 • DNIS:2738300 * C8©:360 212 3060 ■ DURATION (mm-ss): 15-10 



03/09/2006 10:27 AM 



HP Legal. Vancouver 360 212 3060 IB/31 



EP0356 962B1 




15 



PACE 18731 ■ RCVD AT 3/S/2006 1:05:42 PM [Eastern Standard Time] * SVR:USPTO-£FXRF-6/2 * DNIS:2738300 * CSID:360 212 3060 * DURATION <mnvss):15-10 



03/09/2006 10:27 AM 



HP Legal. Vancouver 360 212 3060 19/31 



EP0956962B1 



^ Start ^ 



56-^, 



58 -ir 





r 


Write to 
Transaction 
Record 


i 


r 


Set Rag 
"BUSY" 



60-^ 



I 



Write to 
Data Portion 



Write New 
Parity Bite 



64 



Set Rag 
"NOT BUSY- 



FIG. 5 



16 



PACE 19/31 * RCVD AT 3/9J2006 1:05:42 PM [Eastern Standard Time] • SVR:USPTO-EFXRF-6i2 ■ DNIS:2738300 * CStD:360 212 3060 * DURATION <rnm-ss): 15-10 



03/09/2006 10:27 AM 



HP Legal . Vancouver 



360 212 3060 



EP 0 956 962 B1 



Address 


MSB 

7 | 6 


5 | 4 | 


3 


2| 


, LSB 

10 


0 


TAG n>i 


DATA LENGTH 


2 


VALVE 1 


VALUE 2 


o o o 


3 


VALUE N 


PAD WITH OS 


4 


TAG 1D 2 


DATA LENGTH 


5 


VALUE 1 


VALUE 2 


• • • 


6 


VALUE N 


a 

o - 
• 


* 

• < 
• 


n 





FIG. 7 



[ Byte 1 


Byte 2 


Byte 3 


7|6|6|4|3|2|1|0 


7|6 


5|4|3|2|1|0 


7|6|5|4|3|2|1|0 


| Last Usage Date 


Insertion Count 


Page Count 


FIG. 8A 


Byte 1 


Byte 2 


Byte 3 


7|6|5|4|3|2l 1 1 0 


7|6 


5|4|3|2 1 0 


7 6|S|4i3|2| 1 I 0 


Last Usage Date 


Page Count | Insertion Count 



FIG. 8B 



17 



PAGE 20/31 * RCVD AT 3/9/2006 1:05:42 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/2 * DNlS:2738300 * CStD:360 212 3060* DURATION (iran-ss): 15-10 



03/09/2006 10:28 AM 



HP Legal. Vancouver 360 212 3060 



EP0 9S6 962B1 



( - 1 ) 



68-1. 



Read FamBy 
^identification 



70-^ 



Select Decode From 

a PturaMy of 
Decodes Based on 
Device laenttricaDOn 



Read Tag 
Value From 
Consumable 



72 



Decode Tag 
Value Based On 



74 



Read Data 
Associated 
With Tag 



76 



Increment 
Address To 
Next Tag Value 



78 



hq; 9 



18 



PACE 21/31 * RCVD AT 3/S/2006 1 :05:42 PM [Eastern Standard Time] * 8VR:USPTO-eFXRF-6J2 ' DNIS:2738300 * CS©:360 212 3060 * DURATION (mm-ss): 15-10 



